Measles virus breaks through epithelial cell barriers to achieve transmission
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Measles is a highly contagious disease that causes immunosuppression in patients. Measles virus infection has been thought to begin in the respiratory epithelium and then spread to lymphoid tissue. In this issue of the JCI, Leonard et al. provide data to suggest an alternative model of measles virus pathogenesis (see the related article beginning on page 2448). In human primary epithelial cells and rhesus monkeys in vivo, the authors show that initial infection of respiratory epithelium is not necessary for the virus to enter the host but that viral entry into epithelial cells via interaction of the virus with a receptor located on the basolateral side of the epithelium is required for viral shedding into the airway and subsequent transmission.
Measles is an acute, viral infectious disease characterized by high fever, cough, and a maculopapular rash. Measles causes temporary and severe immunosuppression in patients, and secondary bacterial infections are a major cause of measles-related deaths (1) . Studies have clearly shown that measles virus (MV), the causative agent, mainly replicates in lymphoid organs and causes devastating damage to the immune system of infected individuals (1) . Despite the availability of effective vaccines, measles is still responsible for about 4% of deaths among children under 5 years of age worldwide (2) . Importantly, the disease is transmitted via respiratory aerosols and is highly contagious in nature (1) . In this issue of the JCI, Leonard et al. (3) report their detailed analyses of the interaction of MV with human host cells, in addition to data regarding MV pathogenesis in a rhesus monkey model. Their studies have revealed an elegant strategy by which MV propagates in patients and is transmitted to other target individuals and provide a good explanation for the highly contagious nature of measles.
MV targets the host immune system
MV is an enveloped virus possessing a nonsegmented negative-strand RNA genome and is classified into the Morbillivirus genus of the Paramyxoviridae family (1). The virus has two types of glycoprotein spikes, designated hemagglutinin (H) and fusion (F) proteins, on the virus envelope ( Figure 1 Residues important for using SLAM as a receptor map to a localized area of the b5 sheet, forming a putative SLAM-binding site (shown in blue). On the other hand, relevant residues for epithelial cell infection map to a small area in the b5 and b4 sheets, forming another putative receptor-binding site (yellow) that is essentially distinct from the SLAM-binding site.
Figure 2
The time course of MV infection and receptor usage. (3) and another recent study (16) , clearly shows that the binding site for the epithelial cell receptor is located at a position different from that for SLAM ( Figure 1) . These data conclusively demonstrate that MV has an intrinsic ability to infect certain epithelial cells and immune cells via two distinctive mechanisms. (Figure 3 ). Since the external surfaces of organs or tissues are composed of polarized epithelial cell layers, the ability of MV to infect these cells and bud from the apical side may facilitate virus shedding. Indeed, Leonard et al. (3) demonstrated in their rhesus monkey model that the mutant MV that cannot infect epithelial cells is not shed into the airway. MV therefore seems to infect epithelial cells in order to release progeny particles by breaking through the epithelial barrier (Figures 2 and 3 ). This active virus shedding into the airway may explain why MV is transmitted efficiently via respiratory aerosols, whereas human immunodeficiency virus, which shares with MV a similar tropism for immune cells, requires sexual contact or direct infusion into blood for transmission. 
MV emerges by breaking through epithelial barriers

